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Objective: School spaces and facilities are critical aspects of educational planning. The
architecture and design of schools can significantly influence the long-term outcomes
of the educational process. This study aims to establish and validate foundational
principles for designing educational spaces in elementary schools.

Methodology: This research employs an exploratory sequential mixed-methods
approach. In the initial qualitative phase, theoretical foundations related to primary
educational spaces were gathered from literature, relevant articles, and interviews
with 10 experts in educational spaces. These insights were synthesized into a list of
criteria for designing educational spaces. Interviewees were selected through
snowball sampling, based on data saturation.

In the quantitative phase, eight experts examined and validated the content and face
validity of this list, resulting in 72 finalized items. The data were then analyzed using
factor analysis to determine the factor loading of each item. The quantitative sample
included 153 exemplary teachers and top educational administrators, selected through
convenience sampling. Instrument reliability was high, with a Cronbach’s alpha of 0.95.
Results: In the qualitative phase, 87 initial items were identified from literature and
expert interviews, later refined to 72 items after content validation. The results of the
fit indices in the revised model demonstrated robust fitness with the data, with all
items exhibiting high factor loadings with their respective latent variables.
Conclusions: The construction and utilization of elementary school spaces demand
careful consideration of various educational, communal, and communication factors.
The psychological and physical impact of these factors on students is profound. Given
that educational planning seeks to structure environments that enhance learning and
optimize educational activities and facilities, it is recommended that planners
rigorously apply criteria for the design and equipping of these buildings.

Innovation and Originality: As no previous study has systematically compiled and
validated criteria specifically for designing elementary school spaces, this research
provides a foundational framework for the design principles of educational
environments tailored to young learners.
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Researchers in educational planning have increasingly focused on the role of school space quantity and its impact on
educational quality (Irandoost & Soleimani, 2018). The design of educational spaces is critical for achieving long-
term educational objectives (Mohsenpour, 2022). The environment and surrounding spaces, with their various
characteristics, greatly influence personality development. Learning environments, encompassing numerous structural
and psychological components, are pivotal in fostering students’ sense of satisfaction and belonging (Burke, 2007).
Since students are influenced by the school’s physical structure, creating a calm, engaging, and enjoyable atmosphere
draws them in and encourages attendance (Karna & Julin, 2015). High-quality spaces that address human needs during
design foster a strong sense of attachment to the place. When these needs align with the higher levels of Maslow's
hierarchy, a deeper connection to the space is created, enhancing satisfaction and attachment (Pace, Guerriero &
Zavattini, 2020). School-aged children spend a significant portion of their time within school environments, where
the physical setting influences their development, worldview, and learning process (Marques, Roque & Pitarma,
2018). Schools are more than walls and rooms; each element conveys a message to students, contributing to a culture
that shapes educational and developmental goals (Guay, Denault & Renauld, 2017). A well-designed learning
environment positively impacts teachers' lesson planning and students' engagement and academic growth. Classrooms
with supportive atmospheres can enhance teachers’ motivation and creativity, while thoughtfully designed social,
emotional, and physical elements within spaces increase students' enthusiasm for learning (Byers, Imms & Hartnell-
Young, 2014). School environments convey essential messages about teaching approaches, educational purpose, and
the nature of learning. When the physical setting is uninspiring, it can lead to boredom and disengagement (Tanner,
2013). The architectural and non-architectural elements within school spaces are thus fundamental to shaping learning
environments (Cardellino & Woolner, 2020). Given the importance of creating conducive environments for children,
especially in primary education, this research aims to establish and validate criteria for designing elementary school
educational spaces.

This study employed an exploratory sequential mixed-methods approach. In the initial phase, data
were collected qualitatively and subsequently analyzed quantitatively using factor analysis. The
research population comprised experts with experience relevant to educational spaces. For the
qualitative phase, 10 experts and specialists in educational spaces were selected via snowball
sampling. In the quantitative phase, 153 field experts were chosen using a convenience sampling
method. Data collection was facilitated through a researcher-designed instrument containing 87
items categorized into three main areas: educational spaces, open and communication spaces, and
public and social spaces. The tool's content validity ratio (CVR) was verified by eight experts, and its
reliability was confirmed with Cronbach’s alpha of 0.95%. Data analysis was conducted at both
descriptive and inferential levels. Descriptive statistics included calculations of mean, variance,
standard deviation, and range, as well as descriptive tables and frequency distributions. For inferential
statistics, exploratory factor analysis and both first- and second-order confirmatory factor analyses
were applied.

The analysis of fit indices in the modified model confirmed an adequate and strong alignment of the
model with the data, with all items displaying high factor loadings with their respective latent
variables. All questions included in the modified final model showed substantial factor loadings (above
0.40) for their associated dimensions and were statistically significant (P < 0.001). Furthermore, each
of the three first-order dimensions relates to a broader factor, namely, design. Within educational
spaces designated for primary education, the highest factor loading was observed in the dimension of
public and social spaces, with a value of 0.82.
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Educational spaces play a critical role in effective educational planning. The construction and
utilization of elementary schools require careful consideration of various factors across educational,
communal, and communicative dimensions. The psychological and physical impacts of these elements
on students are substantial. Consequently, as educational planning seeks to structure environments
that enhance and optimize educational activities and facilities, it is essential for planners to rigorously
evaluate the criteria for constructing and equipping such buildings.
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